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DETAILED ACTION 

Claim Rejections - 35 USC S 112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claim 4, rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. In claim 4, the phrase " Gmax " is vague and indefinite. 

Claim Rejections - 35 USC S 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent'unless - 

4. Claims 1-3, 5-13,16, and 17 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Dewaele (U S 5,651,042). 

Regarding claim 1 , Dewaele discloses a method for segmenting a small feature 
in a multidimensional digital array of intensity values in a data processor, the method 
comprising: 

computing an edge metric along each ray of a plurality of multidimensional rays 
originating at a local intensity extreme {According to Dewaele " the orientation [0(i,j)J, of 
the locus of edge-points in the edge-image [E(i,j)], is calculated in three stages: Edge 
thinning, connectivity, analysis and regression"(See column 9, lines 7-9 and column 10, 
lines 29-34)} 



Application/Control Number: 10/716,797 Page 3 

Art Unit: 2625 

identifying a multidimensional edge point corresponding to a maximum edge 
metric on each said ray [According to Dewaele " X-ray image is used in the meaning of 
a two-dimensional digital image representation as an array of numbers, the magnitudes 
of which are related to the intensity of the X-ray arriving at a two-dimensional physical 
detector such as photostimulabel phosphor screen" (column 5, lines 28-33)]; 

labeling every point on each said ray from said local extreme to said edge point 
(column 10, lines 39-41); and, 

labeling an unlabeled point if the unlabeled point is adjacent to a labeled point 
and the unlabeled point has a more extreme intensity than the labeled point and the 
unlabeled point is closer than the labeled point to the local extreme {According to 
Dewaele " an intrinsic image [V(i,j)] is constructed with labels for the classification of 
edge-pixels in [E(i j)]. According to the 3x3 connectivity of edge-pixels in [E(l,j)], one of 
the following labels are awarded to the corresponding point in [V(l,j)]: Isolated-point, 
terminal, edge-point" (column 10, lines 29-34 and 39-41)}. 

Regarding claim 2, Dewaele discloses the method of claim 1 wherein intensity is 
a vector of values and an edge metric is a magnitude of a vector difference in intensities 
between two points along each said ray divided by a multidimensional distance 
between the same two points (column 8, lines 26-27). 

Regarding claim 3, Dewaele discloses the method of claim 1 further comprising 
additionally labeling an unlabeled point if the unlabeled point is adjacent to a labeled 
point and has a more extreme intensity than the labeled point and is no farther from the 
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local extreme than the sum of a distance from the labeled point to the local extreme plus 
an expansive tolerance distance less than the spacing between adjacent points 
(column 10, lines 29-34 and column 1 1 , lines 26-30). 
Claim 5 Js similarly analyzed as claim 3 above. 

Regarding claim 6, Dewaele discloses the method of claim 5, wherein the 
inclusion tolerance distance is about a spacing distance between adjacent points in the 
array or more (column 1 1 , lines 26-30). 

Claim 7 is similarly analyzed as claim 1 above. 

Regarding claim 8, Dewaele discloses the method of claim 1, wherein a ray 
length of each said ray is scaled by an expected size of a small feature (column 1 1 , 
lines 2-14). 

Regarding claim 9, Dewaele discloses the method of claim 1 , wherein the local 
intensity extreme is a point with the maximum intensity among a subarray of the 
multidimensional digital array of intensity values, the subarray having a certain 
multidimensional size (column 5, lines 53-63) and 

the intensity of the local intensity extreme exceeds a bright threshold intensity 
(column 11, lines 2-11). 

Claim 10 is similarly analyzed as claim 8 above. 

Claim 1 1 is similarly analyzed as claim 9 above. 

Claim 12 is similarly analyzed as claim 8 above. 

Regarding claim 13, the method of claim 1, wherein the multidimensional array is 
a digital image, and each point is a pixel (Column 5, lines 58-43). 
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Claim 16 is similarly analyzed as claim 1 above. 
Claim 17 is similarly analyzed as claim 1 above. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 14 and 19-23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Dewaele (U S 5,651,042) in view of Bamberger et al (U S 5,854,851). 

Regarding claim 14, Dewaele is silent about the specific details regarding the 
method of claim 13, wherein the digital image is a digitized mammogram and the small 
feature is a microcalcification candidate. 

In the same field of endeavor (medical image), however, Bamberger discloses a system 
for diagnosis of living tissue diseases using digital image processing comprising the 
digital image is a digitized mammogram and the small feature is a microcalcification 
candidate (column 14, lines 36-46). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to use a digitized mammogram and the small feature is a micro- 
calcification as taught by Bamberger in the system of Dewaele because Bamberger 
provides Dewaele an improved advanced system which is designated to support 
radiologists analyses by characterizing equivocal and suspicious finding detected on 
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routine mammograms, so as to improve visualization of suspected finding and to 
quantify the mammographic features of suspected lesions. 

Regarding claim 19, Dewaele discloses a data processing apparatus for 
segmenting a small feature in a multidimensional digital array of intensity values 
comprising: 

an input for a plurality of intensity values arranged along regular increments in 
each of a plurality of dimensions(column 5, lines 58-63) 

an output for providing the labeled points for subsequent processing (column 5, 
lines 46-49) 

However, Dewaele is silent about the specific details regarding the steps of: 

a memory medium for storing the plurality of intensity values as a 
multidimensional digital array; 

a processor configured to detect a local intensity extreme in the multidimensional 
digital array, to identify points along a plurality of rays originating at the local intensity 
extreme, to identify one edge point on each ray of said plurality of rays, said edge point 
associated with a maximum edge metric along said ray, to label each point on each ray 
from the local intensity extreme to the edge point, and to label an unlabeled point 
adjacent to a labeled point if the unlabeled point has a more extreme intensity than the 
labeled point and the unlabeled point is closer than the labeled point to the local 
extreme until no more unlabeled points can be labeled. 



Application/Control Number: 10/716,797 Page 7 

Art Unit: 2625 

In the same field of endeavor (medical image), however, Bamberger discloses a system 
for diagnosis of living tissue diseases using digital image processing comprising the 
steps of: 

a memory medium for storing the plurality of intensity values as a 
multidimensional digital array (fig. 1 , element 18) 

a processor configured to detect a local intensity extreme in the multidimensional 
digital array, to identify points along a plurality of rays originating at the local intensity 
extreme, to identify one edge point on each ray of said plurality of rays, said edge point 
associated with a maximum edge metric along said ray, to label each point on each ray 
from the local intensity extreme to the edge point, and to label an unlabeled point 
adjacent to a labeled point if the unlabeled point has a more extreme intensity than the 
labeled point and the unlabeled point is closer than the labeled point to the local 
extreme until no more unlabeled points can be labeled(fig. 1 element 20, and column 
22, lines 5-20). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to use processor and memory as taught by Bamberger in the 
system of Dewaele because Bamberger provides Dewaele an improved advanced 
system which performs calculations and logic operation to execute programs and 
memory media will contain the program information for controlling to enable the 
computer to perform its functions. 

Regarding claim 20, Dewaele discloses the apparatus of claim 19, wherein the 
plurality of intensity values arranged along regular increments in each of a plurality of 
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dimensions is at least one digital image, and each point is a pixel(column 5, lines 58- 
63). 

Claim 21 is similarly analyzed as claim 14 above. 
Claim 22 is similarly analyzed as claim 19 above. 

Regarding claim 23, Dewaele discloses an apparatus for segmenting a small 
feature in a multidimensional array of intensities comprising: 

computing an edge metric along each ray of a plurality of multidimensional rays 
originating at a local intensity extreme (column 5, lines 58-63 ) identify a 
multidimensional edge point corresponding to a maximum edge metric on each said ray 
(Column 9, lines 7-9 and column 10, lines 29-34) to label every point on each said ray 
from said local extreme, to said edge point, and to label an unlabeled point if the 
unlabeled point is adjacent to a labeled point and the unlabeled point has a more 
extreme intensity than the labeled point and the unlabeled is closer than the labeled 
point to the local extreme (Column 10, lines 29-34). 
However, is silent about the soecific details regarding the steps of: 

electronic signals transmitted over at least one communication line; and, 

computer controlling instructions, transmitted via the electronic signals. 
In the same field of endeavor (medical image), however, Bamberger discloses a system 
for diagnosis of living tissue diseases using digital image processing comprising the 
steps of: 

electronic signals transmitted over at least one communication line (Column 4, 
lines 7-15 and lines 49-53); and, 
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computer controlling instructions, transmitted via the electronic signals (fig. 1 
element 18). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to use electronic signals transmitted over at least one 
communication line and a computer controlling instruction as taught by Bamberger in 
the system of Dewaele because Bamberger provides Dewaele an improved advanced 
system which performs calculations and logic operation to execute programs and 
memory media will contain the program information for controlling to enable the 
computer to perform its functions. 

6. Claims 15, and 18, are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Dewaele (U S 5,651 ,042) and Bamberger et al (U S 5,854,851 ) as applied to claim 
1 and further in view of Weiss et al( U S 5,740,266). 

Regarding claim 15, Dewaele and Bamberger are silent about the specific details 
regarding the method of claim 13, wherein the digital image is a video frame of a military 
scene and the small feature is a candidate target of a firing system. 
In the same field of endeavor (medical image), however, Weiss discloses an image 
processing system comprising the digital image is a video frame of a military scene and 
the small feature is a candidate target of a firing system (fig. 1 and column 6, lines 65- 
67). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to use military scene and target of a firing system as taught by 
Weiss in the system of Dewaele because Weiss provides an improved system to 
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remove clutter by filtering using a band pass filter to emphasis the target object and 
suppress clutter. Also this system evaluate the shape of an outline formed by image 
processing by determination of the curvature of the shape. 

Regarding claim 18, Dewaele and Bamberger are silent about the specific details 
regarding the method of claim 17, further comprising joining a plurality of small features* 
into a composite feature when a feature edge point from one small feature of the 
plurality of small features is within a join distance of a feature edge point of another 
small feature of the plurality of small features. 

In the same field of endeavor (medical image), however, Weiss discloses an image 
processing system comprising joining a plurality of small features into a composite 
feature when a feature edge point from one small feature of the plurality. of small 
features is within a join distance of a feature edge point of another small feature of the 
plurality of small features (column 4, lines 49-56 of Weiss et al). 
It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to use composite features as taught by Weiss in the system of 
Dewaele because Weiss provides an improved system to remove clutter by filtering 
using a band pass filter to emphasis the target object and suppress clutter. Also this 
system evaluates the shape of an outline formed by image processing by determination 
of the curvature of the shape. 
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Allowable Subject Matter 

7. Claim 4 would be allowable if rewritten to overcome the rejection(s) under 35 
U.S.C. 112, 2 nd paragraph, set forth in this office action to include all of the limitations of 
the base claim and any intervening claims. 

Other prior art cited 

8. The prior art made of record and not relied upon is considered pertinent 
to applicant's disclosure. 

U. S. Patent (U S 5,506,913) to Ibison et al is cited for a method of recognizing an 
irradiation field. 

U.S. Patent (U S 5,365,429) to Garman et al is cited for computer detection for 
microcalcifications in mammograms. 

U. S. Patent (U S 6,249,594) to Hibbard' Bloomfield is cited for auto segmentation 
/auto contouring system and method. 

U. S. Patent (U S 6,535,623 B1) to Tannenbaum et al is cited for curvature based 
system for the segmentation and analysis of cardiac magnetic resonance images. 
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9. Any inquiry concerning this communication or earlier communications from the 
Examiner should be directed to ABOLFAZL TABATABAI whose telephone number is 
(703)306-5917. 

The Examiner can normally be reached on Monday through Friday from 9:30 a.m. to 
7:30 p.m. If attempts to reach the examiner by telephone are unsuccessful, the 
Examiner's supervisor, Mehta Bhavesh M, can be reached at (703) 308-5246. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov . Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
Abolfazl Tabatabai 
Patent Examiner 
Group Art Unit 2625 
January 28, 2005 




